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Background:  Patients with severe aortic stenosis (AS) decompensate during exercise and vasodilation. It is unclear whether this is partly 
due to perturbations in coronary blood flow.
methods:  Simultaneous intracoronary pressure (Pd) and flow velocity (U) recordings were made at cardiac catheterization in unobstructed 
coronary arteries of 19 patients with severe AS (mean valve area 0.8 cm2) and 34 controls, at rest, during supine bicycle exercise (to 
exhaustion or symptoms) and i.v. adenosine hyperemia. The following definitions were used: coronary flow = Velocity Time Integral x 
Heart Rate; wave intensity=dPd/dt x dU/dt. Wave intensity analysis was used to quantify waves that accelerate (acc) and decelerate (dec) 
coronary flow.
results:  AS and controls achieved similar exercise workloads (80 vs. 92W, p=0.157). Coronary flow at rest and flow reserve on exercise 
were similar in both groups (1102 vs. 1084 cm/min, p=0.88, 1.75 vs. 1.66. p=0.69, respectively). Hyperemic flow reserve was reduced in 
AS compared to controls (1.96 vs. 2.50, p=0.022). The magnitude of all waves (Wm-2sec-2x105) increased with exercise and hyperemia in 
AS and controls (data table). However, the relative contribution of accelerating waves to total wave intensity decreased with exercise and 
hyperemia in AS, whereas the opposite pattern was seen in controls (figure).
conclusion:  Under conditions of stress, patients with AS develop a pathophysiological imbalance of forces governing acceleration and 
deceleration of coronary flow. 
